C42H32M11N10S6, triclinio, P\ (no. 2), a = 9.666(1) Â, b = 11.077(2) Â, c = 11.352(2) Â, a = 87.663(2)°, β = 76.871(2)°,γ = 67.682(2)°, V= 1093.6 Â 3 , Z= 1, Rgt(F) = 0.053, wRrerfF 2 ) = 0.148, T= 296 K.
Source of material
Manganese(II) acetate tetrahydrate (0.123 g, 0.5 mmol) and NH4SCN (0.076 g, 1 mmol) were refluxed in anhydrous methanol (10 mL) for 50 min, then were simultaneously added 20 mL methanol solution of freshly distilled salicylaldehyde and ethylenediamine at molar ratio 2:1. The mixture was stirred for 5 h, 4,4'-bipyridyl sulfide (0.11 g, 0.5 mmol) was added, the pH value was adjusted to 5 with CH3COOH solution, and the mixture was further stirred for 2 h, then filtered. The resulting clear solution was diffused with diethyl ether vapor at room temperature for three weeks, yellow crystals were collected by filtration and dried in air (yield 0.156 g, 37 %). Elemental analysis -found: C, 54.61 %; H, 3.43 %; N, 15.19 %; S, 20.74 %; calculated for C 4 2H 3 2NioS6Mni: C, 54.58 %; H, 3.49 %; N, 15.15 %; S, 20.82 %. IR data are available in the CIF.
Discussion
The chemistry of complexes with multi-dentate ligands such as 4,4'-bipyridinl sulfide has gained much interest because of their use as models in biological systems, organic reactions, materials [1] [2] [3] [4] . 4,4-Bipyridinl sulfide is an excellent rod-like Afunctional ligand and has been extensively employed as the rigid organic building block for the construction of the infinite ID, 2D, 3D polymeric frameworks [5] [6] [7] . Manganese is an essential trace element, forming the active sites of a number of metalloproteins [8] [9] [10] . Potential importance of manganese complexes is evidenced by the realization that the active site in photosystem Π (PSII) is a tetranuclear manganese complex [11] . Manganese has a vital role in many enzymatic systems such as superoxide dismutase, peroxidase, dioxygenase and catatase in which mononuclear manganese active centers are present [12] . The title crystal structure consists of manganese complex with isothiocyanato anions and 4,4'-bipyridinl sulfide molecules. The salicylaldehyde and ethylenediamine are not present in the final product. The central Mn(II) ion is coordinated by two isothiocyanato groups and two 4,4'-bipyridinl sulfide molecules in monodentate mode. The Μη(Π) ion adopts a slightly distorted octhedronal coordination in a MnNó mode, among which the two nitrogen atoms are from the coordinated isothiocyanato anions, and the other four nitrogen atoms are from two 4,4 -bipyridyl sulfide molecules, respectively. The nitrogen atoms from the two isothio-cyanato groups occupy the axial positions, and four other nitrogen atoms occupy the equatorial positions. The bond distances of Mnl-N2, Mnl-N3, Mnl-N5 were found to be 2.363(3) Â, 2.287(3) Â, 2.158(3) Â, respectively, in which d(Mn-Nbipyridyi) are longer than <f(Mn-Njsothiocyanato), and the ¿(Μη-N) are comparable with those in corresponding Mn(II) complexes involing 4,4'-bipyridine [11] . The angle ZN5-C21-S3 is 178.8(3)°, which means the isothio-cyanato anion is nearly linear. The torsion angles of N2-Mnl-N3-C14, N2'-Mnl-N3-C14, N5'-Mn 1-N5-C21, N3-Mnl-N5-C21, and Mnl-N5-C21-S3 are -55.7(3)°, 124.3(3)°, 157(100)°, 20.7(15)°, 56(17)°, respectively (symmetry code i: -jc.-y+Ι,-ζ+Ι). All the atoms of the mean pyridinyl ring defined by C1/C2/C3/C4/C5/N1 are almost planar with the average deviation of0.054 Â, and the maximum deviation are -0.096 Â for C4. As to the the other ring C6/C7/C8/C9/C10/N2, all the atoms are almost strictly planar with the average and the maximum deviation from pyridine ring are 0.011 Â and-0.019 Â of C8, respectively. In the molecule of 4,4-bipyridyl sulfide, the dihedral angle between two pyridine rings is 122.2°, and this is comparable with the assembly in the other complex containing 4,4-dipyridne [13] . 
